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PROBLEM TO BE SOLVED: To obtain the subject new compound having extremely large 
dielectric anisotropy and capable of being added to liquid crystal compositions to 
highly reduce their threshold values without deteriorating their responsibility. 

SOLUTION: A phenyl benzoate derivative of formula I [R is a 1-7C linear alkyl; (n) 
is an integer of 1-5; X and Y are each independently H or F atom] . For example, 
2 , 6-dif luoro-4-methoxymethylbenzoic acid 3 -f luoro-4 -cyanophenyl ester. The compound 
of formula I can easily be obtained, for example, by converting a 
4-alkoxyalkyl-2, 6-dif luorobenzoic acid of formula II into the corresponding acid 
chloride by use of thionyl chloride as a chlorinating agent, and subsequently 
allowing the acid chloride to react with a cyanophenol of formula III or its 
fluorine-substituted produce in the presence of a base such as pyridine. The 
employment of the compound of formula I enables the production of liquid crystal 
compositions suitable for STN liquid crystal displays. 
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I / 

X 5 13 — 15 y 11 

\ II 



chain nodes : 

13 14 15 16 17 18 20 21 22 
ring nodes : 

1 2 3 4 5 6 7 8 9 10 11 12 
chain bonds : 

2-17 4-16 5-13 6-22 7-21 9-15 11-20 12-18 13-14 13-15 
ring bonds : 

1- 2 1-6 2-3 3-4 4-5 5-6 7-8 7-12 8-9 9-10 10-11 11-12 
exact/norm bonds : 

2- 17 9-15 13-14 13-15 
exact bonds : 

4-16 5-13 6-22 7-21 11-20 12-18 
normalized bonds : 

1-2 1-6 2-3 3-4 4-5 5-6 7-8 7-12 8-9 9-10 10-11 11-12 
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cyanophenyl alkenylf luorobenzoate 



AB A novel liq. crystal compd., a nematic liq. crystal compn., and an 

electrooptical display device using the liq. crystal compn. are disclosed. 
The liq. crystal compd. is represented by the general formula I wherein R 
represents a hydrogen atom or a straight -chain alkyl group having 1 to 7 
carbon atoms and each of X, Y and Z independently represents a hydrogen or 
fluorine atom. 

cyanophenyl alkenylf luorobenzoate liq crystal display device 
Liquid crystal displays 

(nematic liq. crystal compns . contg. 
derivs . for) 
13 9443-68-8 13 9443-69-9 145 918-41-8 
225240-70-0 225240-72-2 22524 0-73-3 
225240-75-5 225240-76-6 225240-80-2 

RL: DEV (Device component use) / TEM (Technical or engineered material 
use) ; USES (Uses) 

(electrooptical display devices with nematic liq. crystal compns. 

contg. ) 

IT 32 0 85 -88 -4P 7 953 8 -2 0 -8P 14 1776- 91 -2P 225240 -58 -4P 22 524 0 -59-5P 

22 5240- 61 -9P 22 524 0-63 -IP 22 524 0-64 -2P 22524 0 -65 -3P 22 5240- 66 -4P 
225240-68-6P 22524 0- 69 -7P 

RL: RCT (Reactant) ; SPN (Synthetic preparation); TEM (Technical or 
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engineered material use) ; PREP (Preparation) ; RACT (Reactant or reagent) ; 
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(prepn. and reaction in prepg. liq. crystals for electrooptical display 
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AN 1989:644891 CAPLUS 
DN 111:244891 

TI The synthesis and transition temperatures of some f luoro-substituted 

4-cyanophenyl and 4 -cyanobiphenyl -4 ' -yl 4-pentyl- and 4 -butoxybenzoates 
AU Gray, G. W. ; Hird, M . ; Lacey, D.; Toyne, K J. 
CS Sch. Chem., Univ. Hull, Hull, HU6 7RX, UK 

SO Molecular Crystals and Liquid Crystals (1989), 172, 165-89 

CODEN: MCLCA5; ISSN: 0 026-8941 
DT Journal 
LA English 



AN 1992:417469 CAPLUS 
DN 117:17469 

TI Fluorobenzene derivatives and liquid-crystal media and display devices 
containing them 

IN Coates, David; Clemitson, Robert William; Hittich, Reinhard; Reiffenrath, 

Volker; Plach, Herbert; Greenfield, Simon 
PA Merck Patent Gesellschaft mit Beschraenkter Haftung, Germany 
SO PCT Int. Appl., 29 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
IC ICM C09K019-20 

ICS C09K019-30 

CC 74-13 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 

Section cross-reference (s) : 75 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI 



PRAI 



OS 
GI 



WO 9205230 
WO 9205230 

W: JP, US 
RW: AT, BE, 
EP 502154 

R: DE, GB 
DE 1990-9011843 
DE 1991-9110641 
EP 1990-118432 
EP 1991-106411 
WO 1991-EP1727 
MARPAT 117:17469 



A2 
A3 



19920402 
19930527 



WO 1991-EP1727 



19910911 



CH, DE, DK, ES, 



Al 



19920909 

19900926 
19910422 
19900926 
19910422 
19910911 



FR, GB, GR, IT, LU, NL, SE 

EP 1991-916316 19910911 




C0 2 




AnR 2 



AB The derivs . have the general formula I, where Rl = Cl-12 optionally 

fluorinated alkyl or alkenyl in which 1 or 2 nonadjacent CH2 groups may be 
replaced by O; A = 1 , 4 -phenylene (optionally substituted with 1 or 2 F) or 
1, 4-cyclohexylene; Z = COO, CH20, CH2CH2, (CH2)4, C6H10, (CH2)2C6H10, 
C6H10(CH2)2, or single bond; Ll-4 = H or F; m,n = CN, NCS, F, CI, 
QCHoHal3-o, or, when m = 0, also Cl-12 alkyl in which 1 or 2 nonadjacent 
CH2 groups may be replaced by 0 and/or CH:CH; Q = O or single bond; Hal = 
F or CI; and o = 0-2 . 

ST fluorobenzene deriv liq crystal medium display 

IT Liquid crystals 

(fluorobenzene derivs.) 

IT Optical imaging devices 

(electro-, liq. -crystal, fluorobenzene derivs. for) 

IT 348-60-7P 121219-24-7P 121219-25-8P 123843-55-0P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction of, in formation of fluorobenzene derivs. for 
liq. -crystal media and display devices) 

IT 92118-88-2P 123843-77-6P 123843-78-7P 133919-69-4P 

133919-70-7P 133919-71-8P 133919-72-9P 142000-66-6P 142000-67-7P 



i 



142000-68-8P 142000-69-9P 142000-70-2P 142000-71-3P 142000-72-4P 
142000-73-5P 142000-74-6P 142000-75-7P 142000-76-8P 142000-77-9P 
RL: PREP (Preparation) 

(prepn. of, for liq. -crystal media and display devices) 
IT 123843-77-6P 123843-78-7P 
RL: PREP (Preparation) 

(prepn. of, for liq. -crystal media and display devices) 
RN 123843-77-6 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 -pentyl- , 4-cyanophenyl ester (9CI) (CA INDEX 
NAME) 




RN 123843-78-7 CAPLUS 

CN Benzoic acid, 2 , 6 -dif luoro-4 -pentyl - , 4 -cyano-3 -f luorophenyl ester (9CI) 
(CA INDEX NAME) 




F 



AN 1999:378460 CAPLUS 
DN 131:65975 

TI Phenyl benzoate derivative, liquid crystal composition containing it, and 

liquid crystal display device using the composition 
IN Takehara, Sadao; Ohsawa, Masashi; Takatsu, Haruyoshi 
PA Dainippon Ink and Chemicals, Inc., Japan 
SO Jpn. Kokai Tokkyo Koho, 10 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
IC I CM C07C255-55 

ICS C09K019-20; G02F001-13 
CC 74-13 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 

Section cross-reference (s) : 25, 75 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 11158138 A2 19990615 JP 1997-325972 19971127 

PRAI JP 1997-325972 19971127 
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GI 




AB The Ph benzoate deriv. is shown as I (R = Cl-7 linear alkyl; n = 1-5; X, Y 
= H, F) . The liq. crystal compn. contains I. The liq. crystal display 
device comprises the above compn. The compd. I shows good stability to 
heat, light, and water and gives liq. crystal compn. working in a wide 
temp, range to be esp. useful for super- twisted nematic liq. crystal 
displays . 

ST phenyl benzoate liq crystal display STN; super twisted nematic liq crystal 

phenyl benzoate 
IT Liquid crystal displays 

(liq. crystal display device using Ph benzoate deriv.) 
IT Liquid crystals 

(nematic, super- twisted; liq. crystal display device using Ph benzoate 
deriv . ) 
IT 461-96-1 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(Grignard reaction with DMF; liq. crystal display device using Ph 
benzoate deriv.) 
IT 82380-18-5, 3 - Fluoro - 4 - cyanopheno 1 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(esterif ication with benzoyl chloride deriv.; liq. crystal display 
device using Ph benzoate deriv.) 
IT 228122-43-8 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(esterif ication with f luorocyanophenol ; liq. crystal display device 
using Ph benzoate deriv.) 
IT 153680-01-4 

RL: DEV (Device component use); PRP (Properties); USES (Uses) 
(liq. crystal display device using Ph benzoate deriv.) 
IT 228122-19-8P 228122-20-1P 22 8122 -21-2P 
228122-22-3P 228122-23-4P 228122-24-5P 



228122-25-6P 228122-26-7P 228122-27-8P 
228122-28-9P 228122-29-0P 228122-30-3P 
228122-31-4P 228122-32-5P 228122-33-6P 
228122-34-7P 228122-35-8P 228122-36-9P 
228122-37-0P 228122-38-1P 228122-39-2P 

RL: DEV (Device component use); SPN (Synthetic preparation); PREP 
(Preparation) ; USES (Uses) 

(liq. crystal display device using Ph benzoate deriv.) 
IT 228122-41-6P 

RL: PNU (Preparation, unclassified); RCT (Reactant) ; PREP (Preparation); 
RACT (Reactant or reagent) 

(prepn. and acid chlorination of; liq. crystal display device using Ph 
benzoate deriv.) 
IT 228122-40-5P 

RL: PNU (Preparation, unclassified) ; RCT (Reactant) ; PREP (Preparation) ; 
RACT (Reactant or reagent) 

(prepn. and carboxylation of; liq. crystal display device using Ph 
benzoate deriv.) 
IT 228122-42-7P 

RL: PNU (Preparation, unclassified) ; RCT (Reactant) ; PREP (Preparation) ; 
RACT (Reactant or reagent) 

(prepn. and esterif ication with f luorocyanophenol ; liq. crystal display 

device using Ph benzoate deriv.) 
IT 79538-20-8P, 3 , 5 -Dif luorobenzyl alcohol 

RL: PNU (Preparation, unclassified); RCT (Reactant); PREP (Preparation); 
RACT (Reactant or reagent) 

(prepn. and methylation of; liq. crystal display device using Ph 

benzoate deriv.) 
IT 32085-88-4P, 3 , 5 -Dif luorobenzaldehyde 

RL: PNU (Preparation, unclassified); RCT (Reactant); PREP (Preparation); 
RACT (Reactant or reagent) 

(prepn. and redn. of; liq. crystal display device using Ph benzoate 

deriv. ) 

IT 228122-19-8P 228122-20-1P 228122-21-2P 
228122-22-3P 228122-23-4P 228122-24-5P 
228122-25-6P 228122-26-7P 228122-27-8P 
228122-28-9P 228122-29-0P 228122-30-3P 
228122-31-4P 228122-32-5P 228122-33-6P 
228122-34-7P 228122-35-8P 228122-36-9P 
228122-37-0P 228122-38-1P 228122-39-2P 

RL: DEV (Device component use); SPN (Synthetic preparation); PREP 
(Preparation) ; USES (Uses) 

(liq. crystal display device using Ph benzoate deriv.) 
RN 228122-19-8 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 - (methoxymethyl) - , 4 -cyano-3-f luorophenyl 
ester (9CI) (CA INDEX NAME) 



F 




RN 228122-20-1 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 - (methoxymethyl) - , 4 -cyanophenyl ester (9CI) 
(CA INDEX NAME) 




RN 228122-21-2 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4- (methoxymethyl) - , 4-cyano-3, 5-dif luorophenyl 
ester (9CI) (CA INDEX NAME) 



F 




RN 228122-22-3 CAPLUS 

CN Benzoic acid, 4 - (ethoxymethyl) -2 , 6-dif luoro- , 4 -cyanophenyl ester (9CI) 
(CA INDEX NAME) 




RN 228122-23-4 CAPLUS 

CN Benzoic acid, 4 - (ethoxymethyl ) -2 , 6-dif luoro- , 4 -cyano-3 -f luorophenyl ester 
(9CI) (CA INDEX NAME) 



F 




RN 228122-24-5 CAPLUS 

CN Benzoic acid, 4 - (ethoxymethyl) -2 , 6-dif luoro- , 4 -cyano-3 , 5 -dif luorophenyl 
ester (9CI) (CA INDEX NAME) 



F 





RN 228122-25-6 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 - (propoxymethyl) - , 4 -cyanophenyl ester (9CI) 
(CA INDEX NAME) 




RN 228122-26-7 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 - (propoxymethyl )- , 4 -cyano-3 -f luorophenyl 
ester (9CI) (CA INDEX NAME) 



F 




RN 228122-27-8 CAPLUS 

CN Benzoic acid, 2 , 6 -dif luoro-4 - (propoxymethyl) - , 4 -cyano-3 , 5 -dif luorophenyl 
ester (9CI) (CA INDEX NAME) 



F 




RN 228122-28-9 CAPLUS 

CN Benzoic acid, 4 - (butoxymethyl) -2 , 6-dif luoro- , 4 -cyanophenyl ester (9CI) 
(CA INDEX NAME) 





RN 228122-29-0 CAPLUS 

CN Benzoic acid, 4- (butoxymethyl) -2 , 6-dif luoro- , 4 -cyano-3 -f luorophenyl ester 
(9CI) (CA INDEX NAME) 



F 




RN 228122-30-3 CAPLUS 

CN Benzoic acid, 4 - (butoxymethyl) -2 , 6-dif luoro- , 4 -cyano-3 , 5 -dif luorophenyl 
ester (9CI) (CA INDEX NAME) 



F 




RN 228122-31-4 CAPLUS 

CN Benzoic acid, 2 , 6 -dif luoro-4 - (2 - me thoxy ethyl ) - , 4 -cyano-3 -f luorophenyl 
ester (9CI) (CA INDEX NAME) 



F 




RN 228122-32-5 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 - (2 -methoxyethyl) - , 4 - cyanopheny 1 ester (9CI) 
(CA INDEX NAME) 





RN 228122-33-6 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 - (2 -methoxyethyl) - , 4 -cyano-3 , 5 -dif luorophenyl 
ester (9CI) (CA INDEX NAME) 



F 




RN 22 8122-34-7 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 - (3 -met hoxypropyl )- , 4-cyanophenyl ester (9CI) 
(CA INDEX NAME) 




RN 228122-35-8 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 - (3 -me thoxypropyl )- , 4 -cyano-3 -f luorophenyl 
ester (9CI) (CA INDEX NAME) 



F 




RN 22 8122-36-9 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 - (3 -methoxypropyl )- , 4-cyano-3,5- 
dif luorophenyl ester (9CI) (CA INDEX NAME) 



F 




F 




RN 228122-37-0 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 - (4 -methoxybutyl ) - , 4 -cyanophenyl ester (9CI) 
(CA INDEX NAME) 




RN 228122-38-1 CAPLUS 

CN Benzoic acid, 2 , 6-dif luoro-4 - (4 -methoxybutyl) - , 4-cyano-3 -f luorophenyl 
ester (9CI) (CA INDEX NAME) 




CH2 ) 4 — OMe 



RN 22 8122-39-2 CAPLUS 

CN Benzoic acid, 2 , 6 -dif luoro-4 - (4 -methoxybutyl ) 
ester (9CI) (CA INDEX NAME) 



4-cyano-3 , 5 -dif luorophenyl 




=> d his 
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